Leptin is suppressed during infusion of recombinant human insulin-like growth factor I (rhIGF I) in normal rats.
To examine whether insulin-like growth factor I (IGF I) or growth hormone (GH) influences leptin in vivo we measured leptin mRNA in epididymal fat pads and serum leptin of normal rats infused subcutaneously for 6 days with recombinant human (rh)IGF I (1 mg/day), rhGH (200 mU/day), or vehicle. In addition, we determined fat pad weight and food consumption as well as IGF I, insulin, glucose, non-esterified fatty acid (NEFA), glycerol, beta-hydroxybutyrate and triglyceride (TG) serum concentrations. Food intake was identical during all three treatments. RhIGF I but not rhGH raised IGF I serum concentrations, reduced fat pad weight (60.3 +/- 7.4% of control rats, p = 0.019), and suppressed leptin mRNA (38.8 +/- 11.9% of control rats, p = 0.002), serum leptin (51.6 +/- 10.5% of control rats, p = 0.0028) and serum triglycerides (39.3 +/- 8.0% of control rats, p = 2.6 x 10(-6)). Both rhIGF I and rhGH reduced non-esterified fatty acids (NEFA) (p = 0.00001 and 0.0007, respectively), whereas serum glycerol, beta-OH butyrate and glucose concentrations remained unchanged. Serum insulin concentrations during rhIGF I were lower than during rhGH infusion and correlated with leptin mRNA (r = 0.589, p = 0.016) and fat pad weight (r = 0.643, p = 0.007). Reduction of adipose tissue mass and suppression of leptin by IGF I appear to be due to reduced circulating insulin leading to enhanced fat mobilization and NEFA oxidation as well as to increased gluconeogenesis from glycerol. In contrast, decreased NEFA concentrations during rhGH in the presence of unchanged fat pad weight, serum glycerol and triglycerides might result from more efficient re-esterification of released fatty acids within the triglyceride-fatty acid cycle. The results also show that exogenously infused IGF I and GH act on lipid metabolism by different mechanisms and suggest an IGF-independent, probably direct, metabolic effect of GH. Finally, in agreement with previous studies in GH-infused hypophysectomized rats, it appears unlikely that GH regulates leptin in the rat.